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(54) Ink tank and method of manufacture therefor 

(57) An ink tank (1 ) comprises a housing detachably 
nnoun table on a liquid jet recording apparatus, which is 
capable of retaining liquid directly in the intertor thereof, 
a supply portion (13) for supplying liquid retained in the 
housing to the recording apparatus and a communica- 
tion portkNi (12) with the air outskle for communicating 
the interior of the housing with the air outside. For this 
ink tank, the supply portton (13) and the communication 
portion (12) with the air outside are Integrally formed, 
and at the same time, a plate member Is provided to 
make the interior of the housing a closed space by join- 
ing the plate member to the housing, and then, errone- 
ous installation prevention portions are an-anged for the 
plate member to prevent the installation on the position 
other than specifically designated for the liquid jet 
recording apparatus. Wilh the structure thus arranged, 
the ink tank (1) makes it possible to easily enhance the 
dimensional precision of the coupling portion wilh the 
recording apparatus, and the erroneous Installation pre- 
vention portions as well. Thus, without depending on 
the precision of an ink tank as a whole, it is possible to 
enhance the reliability of the installation on or coupling 
with the recording apparatus. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an ink tank 
for a liquid jet recording apparatus that records by dis> 
charging ink. More particularly, the invention relates to 
an ink tank having a plurality of joint portions with 
respect to the ink jet printing system that consumes a 
large amount of ink. 

Related Background Art 

[0002] An ink tank (a liquid container) used for an 
Ink jet recording apparatus is structured to be detacha* 
biy mountable on an ink tank unit, which is an ink tank 
installing portion of the recording apparatus, in order to 
make it easier to exchange ink tanks when ink is con- 
sumed. For the Ink tank, the ink supply port is arranged 
with a rubber plug or the Pike for the prevention of ink 
leakage when dealing with the ink tank as an Individual 
body at the time of deliver or exchange thereof. At the 
same time, a holk>w needle or the like is arranged for 
the ink tank unit for use of the connection with the ink 
tank, which makes the ink supply possible from the ink 
tank when It is connected with the ink supply port of the 
ink tank. 

[0003] For the inner structure of the ink tank, there 
have been known various modes, such as the one that 
retains ink in the sponge or the some others material 
thai generate capillary force, the one that retains ink in 
a flexible bag, or the one that retains Ink directly in a 
rigid housing. Particularly, for the recording apparatus 
arranged to make a steady ink supply by keeping the 
water head difference constant between the head and 
the liquid surface of the tank t>y use of tubes or the Hke 
to connect the recording head and the ink tank. It is pref- 
erable to adopt the structure ananged to contain ink 
directly in the tank housing also from the iriewpoint that 
this structure makes the reductkin of part numbers pos- 
sible. 

[0004] The ink tank that adopts the aforesaid struc- 
ture is provided with the communication port with the air 
outskJe for releasing the interior of the housing to the 
atmosphere when supplying Ink. This communication 
port with the air outside is also sealed with closing 
means, such as a rubber plug, in order to prevent the ink 
leakage or the like when the ink tank is handled as an 
individual body. This closing means is arranged to be 
released when the ink tank is installed on the ink tank 
unit side. 

[0005] However, for a larger type ink jet recording 
apparatus that consumes a large amount of ink due to 
the higher printing duty, a large capacity ink tank, such 
as 500 cc or more, is often used so as to suppress the 
frequency of the ink tank exchanges. Here, however, in 



order to adopt the aforesaid structure for such a large 
capacity ink tank as described above, it Is required to 
manufacture the container itself in higher precision for 
the implementation of the reliable connection if the posi- 

5 tioning section of the installation to the tank unit should 
be tocated away from the jointing portion, such as ink 
supply port or the communicatton port with the air out- 
side. Here, a larger hollow container, which is capable of 
storing liquid directly in the interior thereof, is usually 

10 made with plastic try the blowing formation so as to pro- • 
vide the container at lower costs. Therefore, it is difficult 
to improve the dimensional precision of the container 
while maintaining the tower costs as usual. 

[OO06] Further, in recent years, it has been required 

15 to use plural kinds of ink having different densities or 
colorants for the implementation of the highly precise 
recording in higher image quality by use of the aforesaid 
apparatus. As a result, it is also required for the tank 
Itself to be provided with a mechanism to prevent erro- 

20 neous installation so that there is no possibility that a 
wrong ink tank is Installed on the tank unit As to such 
mechanism to prevent the erroneous Installation, too, a 
higher precision is required, as the kinds of ink tanks, 
which should be installed on one tank unit, are 

25 increased. Then, for the recording apparatus for use of 
medical equipment, for use of the CAD outputs, for use 
of poster outputs, or for use of some other special pur- 
poses, it is required to make the predsk)n higher still 
eventually for the mechanism on the tank side to pre- 

30 vent the erroneous installatton if the tank unit shouki be 
arranged to be shareably usable by each of the appara- 
tuses for the implementation of the lower-cost manufac- 
ture thereof, because the kinds of tanks that should be 
discriminated from one another become mariy inevitably 

35 in this case. 

SUMMARY OF THE INVENTION 

[0007] Of the two subjects discussed above, some 

40 of the inventors hereof have already filed the patent 
applicatton as to the coupling method of an ink tank and 
an Ink tank with a view tosohHng the problems encoun- 
tered in making the ink tank larger In this respect, the 
inventors hereof have further studied the sufctjeds as a 

45 whole. On the basis of the new findings after such stud- 
ies, the invention here of is designed. 
[0008] It is an object of the invention to provide a 
highly reliable large Ink tank capable of storing liquid 
directly in it with a comparatively simple structure with a 

50 smaller amount of variations of dimenstonal precision 
per product at lower costs by dealing with the two sub- 
jects related to the installation and coupling with the 
tank unit at a time. It is also the object of the invention to 
provide a method for manufacturing such Ink tank. 

55 [0009] In order to achieve the objects described 
above, the ink tank of the present inventton comprises a 
housing detachably mountable on a liquid jet recording 
apparatus, which is capable of retaining liquid directly in 
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Ihe interior thereof; a supply porUon for supplying liquid 
retained in the housing to the recording apparatus; and 
a communication portion with the air outside for commu- 
nicating the interior of the housing with the air outside. 
For this ink tank, the supply portion and the communica- 5 
tion portion with the air outside are integrally formed, 
and at the same time, a plate memtter is provided to 
make the interior of the housing a closed space by join- 
ing the plate member to the housing, and then» errone- 
ous installation prevention portions are arranged for the 10 
plate member to F>revent the installation on the position 
other than specifrcatiy designated for the liquid jet 
recording apparatus. 

{0010] Also, the method of the present invention for 
manufacturing an ink tank, which is provided with a is 
housing detachably mountable on a liquid jet recording 
apparatus, at the same time, being capable of retaining 
liquid directly in the Interior thereof; a supply portion for 
supplying liquid retained in the housing to the recording 
apparatus; and a communication porUon with the air 20 
outside for communicating the interior of the housing 
with the air outside, comprises the steps of preparing a 
plat member provided with the supply portion and the 
communication portion with the air outside on the same 
surface, at the same time, being provided with errone- 25 
ous installation prevention portions for preventing the 
installation on the position other than specifically desig- 
nated for the liquid jet recording apparatus, the plate 
member being joir^ed to the housing for making the Inte- 
rior of the housing a dosed space; positioning the plate x 
member with respect to the housing; welding the plate 
member to the housing. For this method of manufac- 
ture, the plate member is positioned in two directions 
orthogonal to the joining direction of the liquid jet 
recording apparatus, at the same time intersecting each 3s 
other with respect to Xtre housing in the step of position- 
ing. 

{0011] Also, the method of the present invention for 
manufacturing an ink tank, which is provkied with a 
housing detachably mountable on a liquid jet recording 40 
apparatus, at the same time, being capable of retaining 
liquid directiy in the interior thereof; a supply portion for 
supplying liquid retained in Ihe housing to the recording 
apparatus; and a communication portion with the air 
outskle for communicating the interior of the housing 45 
with the air outside, comprises the steps of preparing an 
ink tank provkied with a plate member provided inte- 
grally with erroneous installation prevention portions for 
preventing Ihe installation on the position other than 
specrTically designated for the liquid jet recording appa- so 
ratus. the supply portion, and the communication por- 
tion witti the air outside, at the same time, making tiie 
interior of the housing a ctosed space by being joined to 
the housing; and injecting ink through either one of the 
communication portion witii the air outside and the sup- 55 
ply portion of the ink tank, at the same time, exhausting 
the air in ttie interior of the housing firom the ottier por- 
tion to the outside of the housing. 



{0012] In accordance with the ink tank and the 
method for manufacturing Uie ink lank described above, 
it becomes possible to easily enhance the dimensional 
precision of the coupling portion with the recording 
apparatus, as well as that of the erroneous installation 
preventk)n portions. Therefore, without depending on 
the precision of an ink tank as a whole, it is possible to 
enhance the reliability of the installation on or coupling 
with the recording apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 
{0013] 

Fig. 1 is a perspective view which shows the outer 
appearance os an ink jet recording apparatus in 
accordance with one embodiment of the liquid jet 
recording apparatus to which the present invention 
is applicable. 

Fig. 2 is a front view which shows the main tank unit 
capable of mounting the ink lank of \he present 
invention. 

Fig. 3 is a skJe sectional view which shows the main 
tank unit capatile of mounting the Ink tank of the 
present invention. 

Fig. 4 is a side sectional view which Illustrates the 
principal part of tiie main tank unit capable of 
mounting tiie ink tank of the present invention 
shown In Fig. 3. 

Figs. 5A and 5B are cross-sectional views of the 
main ink tank unit shown in Fig. 2 which is capable 
of mounting the ink tank of the present irrvention. 
taken along line 5A-5A and line 5B-5B. 
Figs. 6A. 6B and 6C are views which Illustrate the 
ink tank of the present invention: Fig. 6A is a plan 
view of tiie ink tank; Rg. 68. a side view ttiereof; 
and Fig. 6C. a three-dimensional perspective view 
thereof. 

Figs. 7A, 7B. 7C and 7D are views which illustrate 
the connecting portion between tiie plate member 
and the housing in accordance with the present 
Invention; Fig. 7A is a cross-sectional view of Ihe 
plate member (taken atong Rne 6B-6B in Fig. 6A); 
Fig. 78. a cross-sectional view of the vicinity of the 
connecting portion of the housing vnth the plate 
member (taken in line 6B-6B In Fig. 6A); Fig. 7C, a 
bottom view which shows the plate member; and 
Fig. 7D, a plan view whk^ shows the vicinity of the 
connecting portion of the housing with the plate 
member. 

Figs. 6A and 88 are the plan and side views which 
illustrate the variational example of tiie ink tank of 
tiie present invention, respectively. 
Figs. 9A and 9B are the plan and skte views which 
illustrate tiie variational example of the ink tank of 
tiie present invention, respectively. 
Figs. IDA. 10B and IOC are views which schemati- 
cally illustrate the nrtanufiacturing process of the ink 
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tank of the present invention. 

Figs. 1 1A. 11B and 11 C are views which schemati- 
calty illustrate the manufacturing process of the ink 
tank of the present invention. 
Fig. 12 is a view which schematicalty illustrates the 5 
manufacturing process of the ink tank of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED . 
ElVlBODIMENTS w 

[0014] Hereinafter, with reference to the accompa- 
nying drawings, the description will be made of the 
embodiments in accordance with the present invention. 
[0015] At first, in conjunction wKh Fig. 1. the is 
description will be made of an inic jet recording appara- 
tus capable of mounting the ink tank of the present 
invention. Fig. 1 is a perspective view which shows the 
outer appearance of an ink jet recording apparatus, one 
emt>odiment of the fiqukl Jet recording apparatus for 20 
which the present invention is appilcabta 
[0016] As shown in Fig. 1, the head carriage 104 
and the supply carriage 105, whk:h are freely slidable in 
th»e directions indicated by an arrow A, are fitted onto 
the two main scanning rails 107 which are arranged In 2S 
parallel with each other. For the head carriage 104. the 
discharge head unit 101 is mounted to discharge ink in 
accordance with the fBCording signals. 
[GDI 7] The discharge head unit 1 0 1 is provided with 
a plurality of no2zies each arranged in line per color. 30 
respectively, corresponding to six color ink, that is. dark 
cyan, light cyan, dark magenta, light magenta, yellow, 
and black. Each of the nozzles is provided with the elec- 
trothermal transducing element that generates thermal 
energy for use ofink discharges, respectively. In the dis- as 
charge head 101, ink is supplied by means of the capil- 
lary phenomenon in the nozzles. Then, ink forms 
meniscus on the surface where each of the nozzles of 
the discharge head 101 is open (hereinafter, referred to 
as the "nozzle surface"), and keeps condition that each 40 
nozzle is filled with ink. Also, the discharge head unit 
101 is covered by the head cover 106 together with the 
driving substrate that drives the discharge head unit 
101. The driving substrate of the discharge head 101 Is 
connected by way of the flat cable 1 13 with the sub- 4S 
strata box 114 that houses the control substrate or the 
like that controls the operation of the recording appara- 
tus as a whole. 

[0018] On the other hand, the sub-tank 103. which 
is used for supplying ink to the discharge head unit 101 . so 
is mounted on the supply carriage 105. The interk>r of 
the sub-tank 103 is divided into 6 chambers, each cor- 
responding to ink of eact) color. Then, each of the cham- 
bers is connected with the con'esponding discharge 
head unit 101 by use of the resin tube. Further, below 55 
the sub-tank 103, sbc ink tanks 102 which contain ink to 
be supplied to the sub-tanks 103 are held in the ink tank 
unit 120 which will be described later, in Fig. 1. the 



detailed structure of the ink tank unit is omitted. 

(0019] The ink tank 102 has a larger capacity than 
the sut>tank 103. In accordance with this example, the 
ink tank can contain ink of 500 to 1000 cm^. Each of the 
ink tanks 102 is arranged corresponding to ink of each 
color, and by means of the resin tubes, it is connected 
with each of the chambers of sub-tank 103. In this man- 
ner, ink retained In the ink tank 2 Is supplied to the sut> 
tank 103, and held in the interior of the sub-lank 103. 
Further, from the sub-tank 103, ink is supplied to the 
discharge head unit 101. 

(O020I The head carriage 104 and the supply car- 
riage 105 are connected with the timing belt, respec- 
tively, and arranged to reciprocate for scanning in the 
directions Indicated by the arrow A along with the timing 
beXl which rotates by means of the main scanning motor 
108. In the position that faces the nozzles of the dis- 
charge head unit 101. the platen 109 is arranged. The 
recording sheet 1 15 is canied on the platen 109 In the 
directfon Indicated by an arrow B. The conveyance of 
the recording sheet 115 is made intermittently by the 
specific pitches per scan of the head cart unit, during 
which ink is discharged from the discharge head unit 
101 for recording. 

[0021] Also, in the scanning area of the discharge 
head unit 101 but outside the recording area of the 
recording sheet 115, the head recovery system 110 Is 
arranged to face the discharge head unit 101 in order to 
maintain the discharge characteristics of the ink dis- 
charges of the discharge head unit 101. The head 
recovery system 110 is provided with the cap 117 that 
caps the discharge head urut 101, and also, with the 
blade 111 that deans the nozzle surface of the dis- 
charge head unit 101. The posltfon of the discharge 
head unit 101. in which the discharge head unit 107 
feces the cap 117, is called the "home position". 
[0022] Now, in conjunctkin with Fig. 2 to 4. 5A and 
5B. the descriptfon will be made of the ink tank unK 
virhfch serves as holding means that stores the ink tank 
of the liquid jet recording apparatus, which is preferably 
adopted for the ink tank of the inventfon herein. Figs. 2 
and 3 are views virtilch Illustrate the ink tank unit of the 
present invention as a whole. Fig. 2 is a front view of the 
ink tank unit 20 Fig. 3 is side sectional view which iltus- 
irates it Also, of the ink tank structure shown in Fig. 3. 
Fig. 4 shows its principal part Then, Figs. 5A and 58 
are aoss-sectlonal views which Illustrate the Ink tank 
unit shown in Fig. 3, taken along line 5A-5A and line SB- 
SB. respectively. 

[0023] In accordance with the present embodiment, 
the Ink tank unit 20 contains one ink tank 1 or a plurality 
thereof (here, the case where six tanks are contained is 
exemplified). On the bottom of the housing of the ink 
tank unit 20, the bottom pfete 21 is anranged. and on the 
upper part, the upper fece plate 24 is ananged. The 
both ends of each of them are connected by nteans of 
the left chassis 22 end the right chassis 23. Between the 
bottom plate 21 and the upper fece plate 24. each of the 
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central plate 25 is bridged across the left chassis 22 and 
the right chassis 23. and together with the rear chassis 
32 and the like, it contributes to enhancing the robust- 
ness of the housing. 

[0024] A reference numeral 26 designates the lower 
guide that guides the bottom portion of the ink tank 1; 
27, the upper guide that guides the upper portion 
thereof. On the right side of the recessed portion of the 
lower guide 26 where the ink tank is contained, the tank 
biasing springs 28 and 29 are arranged to function as 
the second biasing means that biases it to the second 
reference surface, hence positioning the lower part of 
the Ink tank 1 by pressing the ink tank 1 to the left side. 
Each of the adjacent ink tank containing portions is par- 
titioned by the front guide 30 so that it is arranged to 
enable the operator to recognize the inserting place at a 
glance when Inserting the ink tank 1. 
[0025] A reference numeral 31 designates the tank 
lock tever. When the Ink tank 1 is not housed, the lever 
is lifted upward, but when the operator presses it down- 
ward after the ink tank 1 is inserted, hence locking It so 
that the ink tank 1 can not be withdrawn. 
[0026] Then, as to the ink tank unit that contains ink 
of plural colors, the longitudinal direction of the ink tank 
Is in agreement with the direction of insertion into the ink 
tank unit, thus enhancing the space efficiency. 
[0027] The tank lock lever 31 Is formed by the lever 
grip 33 that the operator handles, and the lever mam 
body 34. The tank k)ck lever 31 is rotatlveiy supported 
by the lever supporting member 35 centering on the 
lever shaft 36 provided therefor. The lever supporting 
member 35 is fixed to the central plate 25. Then, the 
tension spring 38 is provided behivaen the spring hooks 
37 arranged between the end portkm 34a of the lever 
main body 34 on the side opposite to the lever grip 33. 
the left chassis 22, and the right chassis 23. Therefore, 
the tank lock lever 31 is always biased in cfockwise 
centering on the lever shaft 36. Thus, when the mk tank 
1 is not inserted, the tank lock lever is held in a state 
where it abuts upon the abutting portton 30a of the front 
guide. 

[0028] Reference numerals 41 and 42 designates 
the tubular needles each having thin and acute tip. 
respectively. The needle 41 is the ink supply needle 
which is connected with the ink supply port of the ink 
tank 1 to suck ink from the intertor thereof. The needle 
42 is the needle communicated with the air outside, 
which is used to enable the interior of the ink tank to be 
communicated with the atmosphere when connected 
with the aUnosphere communication port of the ink tank 
1. Each of the needles 41 and 42 Is held by the needle 
hoMer 43i respectively. The needle holder 43 is nrxyva- 
ble along the column type guide shafts 44 and 45 
planted on the central plate 25. 
[0029] On both sides of the needle hokier.43, there 
are arranged a pair of pins 46 and the rollers 47 which 
are rotative outside the pins. The rollers 47 are fitted 
into the shaft bearing members 49 arranged on both 



sides of the lever main t>ody 34. With the structure thus 
arranged, the needle holder 43 and the needles 41 and 
42 can be kTwered by depressing the tank kx:k lever 31. 

[0030) The needles 41 and 42 are bent in the nee- 

5 die holder 43 in the L-shaped form, respectively, and 
connected with each of the tubes 61 and 62 tiy means 
of the rubber needle joint 60. The tube 61 is connected 
with the sut>-tank through the check valve 63 that 
checks the reverse flow of ink from the sub-tank side, 

10 and the tube 64 as well. Here, on the way of tube 64. a 
pump is arranged for use of carrying ink fiquid. The tube 
62 is draw around to the back side of the rear chassis 
32, and the tube end is open to the atrrK)Sph6re. There- 
fore, when operating the pump, the check valve 63 is 

IS open to can^y ink firom the ink tank 1 to the sub-tank. In 
place thereof, the air is then supplied into the interior of 
the ink tank 1 through the tube 62. 
[0031] On the center of the ink tank housing unit of 
the lower guide 26. the incGned groove 65 is ananged 

20 from the entrance of the ink tank to the depth side 
thereof. Further on the depth skje. the ink absorbent 66 
is arranged to be connected in the alignment direction of 
the ink tank 1. The ink absorbent 66 Is prepared fbr 
absorbing Ink at least for an amount equivalent to one 

25 ink tank portion. Even if the ink tank 1 shouW be broken 
unexpectedly to cause ink to leak, there is no possibility 
that such ink is overflown outside the unit. The angle of 
the inclined groove 65 is set at 1.5* for the present 
embodiment so that the ink that leaks out shouM flow in 

30 the direction of the absorbent 66 immediately 

[0032] A reference numeral 72 designates the lever 
lock member which is supported to be swinging center- 
ing on the supporting shaft 73, and biased in the clock- 
wise directton by means of the torsion spring 74. When 

3S the ink tank lis not housed, the lever kick member 72 is 
heW in the state the abutting portion 72a abuts upon the 
central plate 25 (see Fig. 2). Then, the upper end por- 
tion 72b of the lever lock member 72 penetrates the 
aperture 34b of the lever main body 34. In this state. 

40 therefore, if it is intended to press down the tank tock 
lever 31. the folded portion 34c of the lever main body 
34 abuts upon the shoulder portk)n 72c of the lever lock 
member 72 so as no\ to alkMv the tank tock lever 31 to 
t>e lowered any more. 

45 [0033] A refiBrence numeral 75 designates the 
detection plate which is rotatively supported centering 
on the supporting shaft 76, and biased in the counter- 
clockwise direction try means of the torskx) spring 77. 
The abutting portion 75a of the detection plate 75 abuts 

so upon the holder pin 78 planted on the needle holder 43. 
Then, when the needle holder 43 descends to the spe- 
cifically set lowest position, the detfectton plate rotates in 
the counterclockwise directton so that the extnided por- 
tion 75b presses the microswitch 79 of the detectton unit 

55 79a. hence sensing the movement of the needles 41 
and 42 to the predetermined positions. 
[0034] A reference numeral 81 designates the 
absort)ent that wipes off the ink that adheres to the nee- 
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die 41 when the needle 41 is withdrawn from the Ink 
tanic 1, which is held by means of the absorbent holder 
82. A reference numeral 83 designates the convex 
member which is provided for the lever nf>ain body 34 to 
engage with the concave member 84 fixed to the central 5 
plate 25. Both the convex member 83 and the concave 
member 84 are formed by an elastic material, such as 
polyacetal or polypropylene, and when the tank lock 
lever 31 is depressed, these members are coupled to 
hold the tank lock lever 31 in that posltton. The coupling io 
thereof is released rf the iever is pulled up by the 
stronger force than predetermined. Also, the plate 
spring 85» the roller 86. and the rotational shaft 87, 
wNch serve as tank biasing means, are provided for the 
lever main body. One end of the plate spring 85 is fixed f 5 
to the lever grip 33. Then, the kjler roller 86 and the rota- 
tional shaft 87 are provkJed for the other end thereof. 
[0035] The stopper 91 is rotative centering on the 
rotational shaft 92 planted above the central plate 25, 
which is biased by the torsion spring 93 in the counter- 20 
ctodcwise direction (see Fig. 5A). The stopper 91 is 
placed Just betow the foot portion 43a of the needle 
hoMer 43 when the ink tank 1 is not housed. As a result, 
the needle holder 43 cannot descend any further. 
[0036] A reference numeral 94 designates the clfek 25 
meml)er which is rotative centering on the rotational 
shaft 95 planted downward from the central plate 25, 
and biased in the clockwise direction fay means of the 
compression spring 96 (see Fig. SB). 
[0037] Also, a reference numeral 27c designated 30 
the abutting surface which serves as a first reference 
surface: 27b, the abutting surface which serves as a 
second reference surface. Both of them are arranged for 
the upper guide 27, respectively. The first reference sur- 
face and the second referance surface are orthogonal to 35 
each other. Then, the first reference surface is orthogo- 
nal to the Inserting direction of the ink tank. Therefore, 
the second reference surface is parallel to both the 
inserting direction of the ink tank and the nooving direc- 
tion of the needle holder 43 which serves as means for 4o 
moving the needle. Also, by means of the dick member 
94, the ink supply port and the communfeation port %vith 
the air outside, which serve as the extrusion of the ink 
tank, are allowed to abut upon the aforesaW abutting 
surfaces 27b and 27c. In this way, it becomes possible 45 
to shift the movable area of the first cap In the direction 
bb to the dd shown in Fig. 5B. 
[0038] Also, In accordance with the present embod- 
iment, it is arranged that the click member 94 is pro- 
vided only for the portion equivalent to the cylinder 2a at so 
the end portton 94a with respect to its height direction, 
and provWed for the portions equWalent to both the cyl- 
inders 2a and 2b with respect to the arm portton 94b. 
Therefore, it is arranged so that the dick member does 
not perfonm the dicking operation when the first extru- 55 
slon which will be described laler passes the end por- 
tion 94a. 

[0039] For the present embodiment, when the ink 



tank 1 is inserted, the click member 94 makes the click- 
ing operation only for the second extruston, but not for 
the first extrusion. Thus, it is made easier for the user to 
confirm that the tank has been placed in the predeter- 
mined position by the one clicking operation. Also, in 
accordance with the present embodiment, the movable 
amount dd is defined by the distance between the arm 
portion of the click member and the cylinder 2a of the 
first extrusion. Therefore, the stable coupling can be 
lmplenr>ented by regulating such movatrfe amount. 
[0040] As described above, it becomes possible for 
a larger container to enhance the positioning precision 
by positioning the coupling portion by means of the ink 
supply port. Also, it is possible for the user to easily 
delect this positioning shift by sensing the dicking thus 
provided, hence confirming the exact coupling of the ink 
lank. Also, when coupling the ink tank which is provided 
with a plurality of extrusions in the inserting diredion, 
the front extrusion in the inserting direction is allowed to 
abut upon the first reference surface which is orthogo- 
nal to the inserting diredion of the ink tank, and then, a 
plurality of extnisions are aflcwed to abut upon the sec- 
ond reference surface which is orthogonal to the first 
reference surface. In this manner, the positfonlng is 
made by suppressing play in the inserting directfon with- 
out using space wastefully in order to implement the 
coupling more reliably for the ink jet recording apparatus 
that uses ink of plural colors. 
[0041] The ink tank of the inventton hereof can be 
utilized preferably for the recording apparatus and the 
ink tank unrt described above. Now. in conjundion with 
Figs. 6A to 6C and Figs. 7A to 7D, the detailed descrip- 
tion will be made of the specific structure thereof. 
[0042] Figs. 6A to 6C are views whteh illustrate the 
ink tank in accordance with the present invention. Rg. 
6A is a plan view of the ink tank; Fig. 6B, a side view 
thereof; and Fig. 6C. a three-dimensional perspective 
view thereof. 

[0043] The ink tank 1 is capable of containing ikjuid, 
such as ink. in the interfor of the robust housing 8 
directly, which comprises the first extrusion 2 having the 
oommunicatfon port with the air outsMe 12 on the sur- 
facexonfronted with the bottom face for Indudng the air 
outsk^e into the interior of the housing; the second 
extrusion 3 having the ink supply port 13 for leading out 
liquid from the interior of the housing to the outside; the 
first erroneous installation preventton units 10a and 10b; 
and the second erroneous installation preventton units 
10c and 10d. For the ink tank of the invention, the first 
extrusion 2 and the second extrusion 3 for use of cou- 
pling with the aforesaid ink tank unit, and the first and 
second en-oneous installation prevention units are 
fonned on one plate type plate member 9, which is fixed 
to the housing 8. 

[0044] In accordance with the present embodiment, 
the cylinder 28 having the smaller diameter than the 
second extrusion 3, and the cylinder 2b having the 
same diameter as the second extrusion 3 are arranged 
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coaxially for the Ttrst extrusion 2. and the height thereof 
is arranged to be the same as that of the second extru- 
sion. 

(0045] Here, the ink supply port and the communi- 
cation port with the air outside are provided for the sur- 
face confronted with the tx)ttom face. Then, since the 
needles of the main tank unit are inserted from above, 
there is no possibility that ink leaks from the coupled 
portion to stain the ink tank unit even if the coupling 
should be n^ade ir^ecureiy at that time. The communi- 
calion port with the air outside 12 and the ink supply 
port 1 3 are closed by the rubber plugs (not shown) in 
the extrusions, respectively, so as not to allow the inner 
liquid to leak out unexpectedly. Here, as shown in Fig. 
6B, the tut>e 4 is provided for the ink supply port, which 
Is extended to the vicinity of the t)Ottom portion of the 
interior of the housing. Then, even In the posture shown 
in Fig. 6C, the tut>e is connected with the if)k supply 
port, noaking It possible to suck the liquid contained in 
the interior of the housing from ttie outside, hence lead- 
ing it out externally. 

[0046] Afsa in acoordance with the present embod- 
iment, the oonfiguratiQns of the first extrusion and sec- 
ond extrusion are almost cylindrical, respectively. Then, 
the arrangement thereof is such that the central axis of 
the first extrusion and that of the second extrusion are 
substantially in the identical forms, and that the first 
extrusion is In front of the second one. On the surface 
confronted with the bottom face on the second extrusion 
side {back side in the inserting direction), the inclined 
surface which is higher than the height of the end face 
of the opening portion of each extrusion is arranged, 
and at the same time, the rib 5 for use of protection is 
arranged to prevent the second extrusion 3 from being 
broken when dropping it off. Then, the end portion on 
the higher side of the inclined surface (the end portion 
on the back side in the inserting direction) is provided 
with the vertical face portton 6 in order to fix the ink tank 
to the lever of the main tank unit This vertical face por- 
tion 6 presents the suriiace whk^ is almost perpendicu- 
lar to the tx)ttom face and in paraUel with the column 
portions of the first exlrusk)n and the second extrusion. 
The lower end of the vertteai face portk)n is extended 
down in the vertical direction to the portion slightly lower 
than the column porttons of the first extrusion and the 
second extrusion. The upper end thereof is extended up 
slightly more Itian the opening portions of the first extru- 
sion and the second extrusion. 
(00471 Here, the height of the second extrusion is 
such as to be positkxied tower than the tine connecting 
Uie surface having the cormnunkstion port virtth the air 
outside for the first extnislon with the upper part of the 
vertical surface portton. Therefore, the second extrusion 
is not directly in contact with the ground even if the tank 
should be fallen off, and there is no possibility that the 
second extrusion is broken by being dropped off. In 
accordance with the present embodiment therefore, it 
is possible for the ink tank to be coupled securely with 



the recording apparatus which can mount the ink tank 
as described later by the protection of the ink supply 
port of the ink tank. In this respect, the aforesaid protec- 
tion rib is not necessarily the constituent hereof. How- 

5 ever, the provlsbn of the rib makes it more secure to 
protect the second extrusion. 
[0048] Bek>w the vertical face portion, the handling 
portion 7 which is protruded from the vertical face por- 
tion, and the hooking hole 15 are arranged by the 

10 through holes that penetrate the housing, respectively. 
Thus, the user's operativity of the ink tank is enhanced 
such as to carry it or remove it from the ink tank unit. In 
accordance with the present embodiment the handling 
portion and hooking hole are structured with the hKDllow 

15 body which is communicated with the interior of the 
housing where ink can be retained, and liquid can also 
be filled In them. As a result the ink storage capacity of 
the ink tank can be increased to that extent 
[0049] Now, further, in conjunction with Figs. 7A to 

20 7D. the detailed descriptton will be made of the plate 
member, and the bonding of the piate member and the 
housing In acoordance with the present embodiment. 
Rg. 7A is a cross-sectionat view which shows the plate 
member of the present embodiment (which oorre- 

25 spends to the section taken along line 6B-6B in Fig. 6A): 
Fig. 7B. a cross-sectional view which shows the vicinity 
of the bonding portion of the housing with the plate 
member (whfch corresponds to the section taken along 
6B-6B in Rg. 6A): Fig. 7C. a bottom view of the plate 

30 member, and Rg. 7D. a plan view of the vkanity of the 
tending portion of the housing with the ptate nf^mt>er. 
[0050] The plate memt>er 9 of the present eml>odi- 
ment is provided with flat surface portions 9a. 9b, and 
9c having the respective steps as shown in Fig. 7A. 

ss Then, on the flat surface portion 9a which is ferthest 
from the bottom face when bonded to the ink tank, the 
first extrusion 2 and the second extrusion 3 are 
arranged in such a marmer that the first extrusion is 
placed on the end side of the plate member. Adjacent to 

40 the flat surface 9a, the second erroneous installation 
preventbn portions 10c and iOd are arranged on the 
flat surface 9b which is lower than the flat surface 9a by 
one step. Then, the first erroneous installation preven- 
tion portions 10a and 10b are arranged on the flat sur- 

45 face 9c which is lower than the flat suriace 9b by one 
step, and whtoh becomes the end portion on the side 
opposite to the flat surface 9a of the plate member, hav- 
ing the flat surface 9b between them (the end portion on 
the front skJe in the installation direction of the aforesaid 

so ink tank unit). Then, the reverse side of each of the flat 
surface portions (which is the portion tx)nded to the 
housing) is configured to be the flat plane correspond- 
ing to each of the flat surface portions, respectively. Fur- 
ther, on the on the reverse side of the flat surface 

55 portion 9c. the welded rib 96 is arranged on the position 
away from the erroneous installation prevention por- 
tk>ns 10a and 10b as shown Fig. 7C. 
(0051] In this way, the first erroneous installation 
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prevention portions 10a and 10b of the ink tank are 
arranged on the front side of the end portion of the 
inserting direction of the ink tank in accordance with the 
present embodiment. For the first erroneous installation 
prevention portions, the nail 10b is arranged in four s 
locations, and the protection wall 10a is also arranged in 
paraltel to the longitudinal direction of the ink tank (that 
is. the direction in which the ink tank is installed on the 
ink tank unit) in order to protect the nails. By removing 
the unwanted portions from the rtails, the prevention of iq 
the enroneous installation on the ink tank unit Is effectu- 
ated. More specifically, the convex identification mem- 
ber is provided for the ink tank unit on which the ink tank 
is installed. Then, only the ink tank, for which the nail 
portion corresponding to the convex kJentification mem- 15 
ber is removed, is allowed to be installed. As a result, 
before the ink supply port of the ink tank enters the inte- 
rior of the ink tank unit, it is possible to reliably prevent 
the erroneous installation of the ink tank by means of 
the identification member and the erroneous inslatlation 20 
prevention portk^ns. In accordance with the present 
embodiment, the arrangenrtent is made so as to deal 
with four kinds of ink tank group by rentoving three nails 
appropriately out of the four nails provided for the first 
erroneous installation portioris. 2$ 
[0052] Also, for the ink tank of the present emt)Odi- 
ment. the second erroneous ir^tallation prevention por- 
tior)s 10c and lOd are arranged t>etween the firsi 
enroneous installatton prevention portions and the first 
exlruskMi. For the second erroneous installation proven- 30 
(ion portk)ns, the naO portion lOd and the protection waU 
10c are arranged as in the case of the first erroneous 
Installation prevention portions. In accordance with the 
present embodinoent, the nails are arranged in two line 
on six kx^ations for the second erroneous Installatton 35 
prevention portions. Of these nails, three nails are 
removed in total, hence making it possible to deal with 
20 kinds of ink tank group. 

[0053] In accordance with the present embodiment, 
it is made possible to deal with 60 kinds <20 x 4) of ink 40 
tank group t>y the combinatior^s of the erroneous instal- 
lation prevention portions. However, the number of nails 
for the erroneous installation prevention portions is not 
necessarily limited to those described above. It is of 
course possible to select the number freely con^espond- 45 
ing to the required number of the tank group. 
[0054] Also, since the first enroneous installatkm 
preventk>n portk>ns are formed on the surface which 
lower by one step than the second enroneous installa- 
tion prevention portions, there is no possibility that the so 
convex identificatton member, wfiich is arranged on the 
ink tank unit side to Identify the second erroneous instal- 
lation portions, is allowed to interfere with the first erro- 
neous installatton prevention portions. Also, the second 
erroneous installation prevention portions are arranged ss 
on the surface which is tower by one step than the first 
extrusion and the second extrusion. Therefore, the ref- 
erence surfaces and bonding portions of the ink tank 
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unit for positioning and tx>nding the ink tank are not 
allowed to interfere with the second erroneous inslaiia- 
tion prevention portions. As a result, the ink tank can be 
inserted smbdihly^ and at the same time, the space In 
the height direction of the ink tiank can be utilized effi- 
ciently, hence making it possible to identify many kinds 
of ink tanks, that is, to identify them by the difference of 
colors, the difference in the recording apparatus on 
which each of them is mountable. and the like without 
making the size of the ink tank in the width direction 
(that is. the direction orthogonal to the Inserting direc- 
tion of the ink tank). In accordance wHh the present 
embodiment, the erroneous installation prevention por- 
tions are arranged over in two stages, but if the kinds of 
the ink tanks which should be klentified are smaller, it 
may be possible to arrange them only in one stage as 
the variattonal example shown in Figs. 8A and 8B. 
[0055] Here, the plate member is colored in the 
same cotor as mk to be retained in the ink lank. Form 
the viewpoint that this coloring arrangement facilitates 
the user's recognition, the plate member should prefer- 
ably be formed on the upper surface which is confronted 
with the bottom face of the ink tank. In order to enatile 
the user to identify the tank to be used simply it may be 
possible to attach a sea! or the like to the plate member 
Instead of coloring the plate member. However, as com- 
pared with the attachment of the seal, it is preferable to 
cotor the plate member in consideration of the preven- 
tion of any erroneous attachment of the identification 
label that may lake place at the time of manufacture and 
at the time of injecting ink into the conresponding tank. 
[0056] Here, as shown in Fig. 7A, the flat surface 
portk)n9b and the flat surfece portion 9c are positioned 
lower than the flat surfece portion 9a. However, the skle 
wall 14 is formed on the side face of the plate member 
of the present embodiment in a height.whteh becomes 
almost the same as that of the flat surface portion 9a. 
The erroneous installation prevention portions 10a, 10b, 
10c and lOd are In the same height as the side wall or 
formed kTwer than the said wall in ttie state shown in 
Fig. 7A, respectively. Therefore, if the operator should 
drop tfie ink tank unexpectedly, the skle wall 14 func- 
tk)ns to protect the first and second erroneous installa- 
tion prevention portions. 

[0057] On the other hand, the housing 8 cornprises 
the opening portk>n 8f for the provision of the communl- 
catk>n port with the air outskle and the ink supply port, 
and the flat surfiace portion 8b and the flat surface por- 
tion 8c oonesponding to the flat surface portion 9b and 
the flat surface portion 9c of the plate member, respec- 
tively. Then, the end part of the opening portton is 
formed in a slightly acute angled form as shown In Fig. 
7B for the anangement of the welded rib 8e. In this 
respect a reference numeral 8d in Figs. 6B and 6C des- 
ignates the rib whk:h is amanged for the enforcement of 
the housing. 

[0058] Now. the plate member 9 of the present 
embodiment is formed by polypropylene as the housing 
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8. Then, the plate member is formed by the injection 
molding, and the housing is formed by the blowing 
molding, respectively. In this manner, the housing and 
the plate member are formed by oierin resin which is the 
thermo-plastic resin excellent in recycling capability so 
as to make it easier to perform reproduction or reutiiiza- 
tion. 

[0059] The ink lank 1 of the present invention is 
marKifactured in such a manner that the housing 6 and 
the plate member 9 are fomned each individually, and 
then, bonded tiy means of ultrasonic welding, while the 
communication port with the air outside 12 and the ink 
supply port 13 of the plate member are being positioned 
exactly with the opening portion 8f of the housing. As 
the bonding method, it may be possible to adopt the 
vibration welding, the hot plate welding, or the litce or 
bond them by use of a tx)nding agent, beside the ultra- 
sonic welding described above. 
(0060] Now. in conjunction with Figs. 9A and 9B, 
10A to IOC, 11 A to lie and 12. the supplement 
description will be made of the method for manufactur- 
ing the aforesaid ink tank. 

[0061] As shown In Fig. 10A, the housing 6 and the 
plate member 9 are formed each indivklually. Then, as 
shown in Figs. 10B and IOC. using the pressure mem- 
bers 201. 202a and 202b the plate member 9 is posi- 
tioned to the housing 6. Here, the communicatton port 
with the air outskje 12 and the ink supply port 13 of the 
plate member are arranged to face the opening portion 
8f of the housing, respectively At this juncture, in the 
depth direclk>n of the tank, the positioning extrusion 211 
provided for the housir>g and the positioning portion 
ananged for the plate member 9 abut upon each other 
by the pressure exerted by the pressure member 201 in 
the directk>n indicated by an arrow A as shown in Fig. 
10B, hence the position being determined. On the other 
hand, in the width direction of the tanlc, both the housing 
8 and the plate member 9 are being pressured by the 
pressure members 202a and 202b in the direction indi- 
cated try an arrow B, respectively, as shown in Fig. IOC. 
hence positioning them. In this way, in the width direc- 
tfon and the depth direction, the two directions which 
are orthogonal to the height direction of the ink tank 
(that is, the direction in which the needle is inserted 
from the recording apparatus to the ink supply port 13) 
and whk:h intersect each other at the same time, each 
positioning is executed to install the ink tank on the 
recording apparatus. Therefore, it becomes possible to 
enhance the positional precision in the horizontal direo- 
tkyi for the hollow needle on the ink supply port and 
recording apparatus skJes when the ink tank is Installed 
on the recording apparatus for use. As to the vertical 
direction which is the inserting direction of the needle 
into the ink supply port, the amount of insertkMi of the 
needle is predetermined to make it possible to perform 
the reliable coupling even if the positional precision can- 
not be secured strictly. 

[0062] Now, as shown in Fig. 1 1 A, the welding horn 



203 is in contact with the plate member 9 from above to 
join the plate member 9 and the housing 6 by means ot 
the ultrasonic welding, while pressing them In the direc- 
tion indicated tjy an arrow C. Here, as shown in Fig. 

s 11 C, the extrusions 203a, 203b. and 203c are provided 
for the wekJing horn 203 so that the vibrations of the 
horn can be concentrated. Then, as shown in Fig. 1 1B, 
the portion abuts upon the plate memt>er 9 on the weld- 
ing horn abutting portion 213. As shown in Fig. 7D, the 

10 welding rib 8e is provided for the atnittlng portion of the 
welding horn in accordance with the present embodi- 
ment. Then, on the plate member side which is bonded 
to this portk>n, the flat surfece portion 9a is arranged. In 
this manner, when the ultrasonic welding is perfomied, 

IS resin is fused centering on the housing side, hence 
bonding the plate member to the housing. Here, in con- 
sideration of the resistance to shock when dropped 
down, the welded rib is provkled for the plate member 9 
(on the flat surface portion 9c on the end portion on the 

20 side opposite to the position where the ink supply port is 
provided), and welded by means of the ultrasonic weld- 
ing to the flat surface portion 8c on the housing side 
which is bonded to this portion. 

[0063] Now, as has been described at>ove, in the 

25 height directk)n of the Ink tank (that Is, the inserting 
direction of the needle from the recording apparatus to 
the ink supply port 13), the welding horn is in contact 
vwth the ink tank for the performance of the ultrasonic 
welding. Thus, the welding portion is secured reliably 

30 because the portion, which the welding rib provWed for 
either the housing or the plate member is arranged to 
abut upon, is configured to be the flat surface. As a 
result, the welding portbn can be secured reliably, and 
even when the ink tank should drop down, there is 

35 almost no fear that the plate meml?er is caused- to part 
from the plate member, thus providing a highly reliable 
ink tank. Also, with the wekfmg positions of the weMed 
rib 9e and the welded rib 8e being ananged apart firom 
each other in the vicinity of the erroneous installation 

40 preventk)n portions. H is made possible to avoid any 
influence that may be exerted on the other welding por- 
tion by the heat and vibrattons at the tinte of welding 
each of the ribs to be welded. Therefore, even if the con- 
figuration of the erroneous installation prevention por- 

45 tions become nwre complicated, there Is almost no fear 
that such portions are distorted at the time of welding. 
Also, when the ink supply port is welded, the welding rib 
is arranged for the opening portion of the housing so as 
to prevent the external leakage of ink retained in the 

so interior of the housing, which may be caused by the por- 
tions yet to be welded. 

[0064] In this respect, the welding is made between 
the ink supply port and the communicatk>n port with the 
air outsMe of the plate member, and the housing, and 
55 then, it has been described that the abutting surface of 
the plate memt>er on the housing is arranged to be the 
flat surface, and the welding rib is provided for the por- 
tion where the portion of the housing that atxjts upon 
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the plate member. However, il may be possible to 
arrange the welding rib on the plate member side, and 
arrange the portion of the housing that abuts upon the 
welding rib to t>e the flat surface. 
[006S] Also, as the variational example shown in s 
Figs. 9A and 9B. K is preferable to arrange the slit 200 
on the vicinity of (he en'oneous installation prevention, 
because such arrangement can easily prevent the 
deformation of the erroneous installation portions that 
may be caused by the propagation of the vibrations from w 
the abutting portion 213 of the welding horn. 
[0066] Now. as shown in Fig. 12. ink is injected into 
the ink tank 1 with the plate member 9 being fixed to the 
housing 8 as has been desaibed. and the ink tank is 
complete when plugged with the plug (not shown), is 
When ink is injected into the interior of the ink tank, the 
ink injection tube 320 is connected with either one of the 
ink supply port 13 and the communication port with the 
air outside 12. and the other one cX them is arranged to 
exhaust the air from the interior of the housing as shown 20 
in Fig. 12. for example. In this slate, the valve 310 is 
released. Thus, it t)ecomes possible to inject ink from 
the ink storage unit 300 of the ink irtjection device. After 
a specific aniount of ink has been injected, the valve 
310 is closed, and with the identification label being 2S 
attached, the ink tank is completed. Here, as to the erro^ 
neous installation preventk}n portions, it may be possi- 
ble to remove the nails before the ink injection 
corresponding to the ink which should be used or it may 
be possible to remove the nails after the Ink injection so 
corresponding to the ink which should be used. 
10067] Here, for the ink tank shown In Figs. 6A to 
6C, the tube 4 is arranged on the ink supply port sMe. 
This tube should preferably be installed on the plate 
member 9 before the plate member 9 is positioned to 35 
the housing 8. In this case, after the completion of the 
ink tank, the In Ir^ection tube 320 of the device shown in 
Fig. 12 is connected >with the ink supply port, while the 
air in the interior of the housing is exhausted from the 
communication portion with the air outskie. Then, the 40 
valve 310 is released to make it possible to inject ink 
from the ink storage unit 300 of the ink injection device, 
[0068] In accordance with the present embodiment, 
the plate memt>er that requires the functionabiiity is 
formed by the injection molding wtieret>y the dimerv 4S 
sional precision can easily be obtained. Then, for the 
.housing whose main purpose is to retain Ink in il. the 
holkw container is formed by the blow mokling at com- 
paratively kyw costs, although the dimenstonal precisbn 
is not easily obtainable. Subsequently, both of them are so 
integrated to make the variation of the dimensional pre- 
cision smaller, which Is required for the Installation and 
bonding. At the same time, it is made possible to tower 
the overall manufacturing costs than the case where the 
ink tank is formed by the injection molding as a whole, ss 
In this manner, with the ink tank of the present invention, 
it becomes possible to enhance only the dimenskinal 
precision of the coupling portion with the recording 



apparatus and the en'oneous installation prevention 
portions. Therefore, the installation on the recording 
apparatus or the coupling reliability can be enhanced 
without depending on the accuracy of the ink tank as a 
whole. 

[0069] In the description which has been made 
above, the polypropylene resin, which is the same 
thermo-piastic resin with which the housing is made, is 
used for the plate member, and then, formed by means 
of the injection molding. However, if only bonding with • 
the housing is possible, the materia) is not necessarily 
limited to the thermo-piastic resin. It may be possible to 
use metal. In this case, it is preferable to adopt the 
method of manufacture that provides the best precision 
depending on (he selected material. 
[0070] An ink tank comprises a housing detachably 
mountable on a liquid jet recording apparatus, which Is 
capat)le of retaining liquid directly In the Interior thereof, 
a supply portion for supplying liquid retained in the 
housing to the recording apparatus and a communica- 
tkHi portion with the air outside for communteating the 
interior of the housing with the air outskJe. For this ink 
tank, the supply portion and the communication portion 
with the air outside are integrally formed, and at the 
same tinne. a plate member is provided to make the inte- 
rior of the housing a closed space by joining the plate 
memt>er to the housing, and then, erroneous installation 
prevention portions are arranged for the plate number 
to prevent the installation on the position other than spe- 
cifically designated for the liquid jet recording appara- 
tus. With the structure thus arranged, the ink tank 
makes it possible to easily enhance the dimensional 
predston of the coupling poriion wfth the recording 
apparatus, and the erroneous installation prevention 
portions as well. Thus, without depending on the preci- 
sion of an Ink tank as a whole, It Is possible to enhance 
the reliability of the InstaHation on or coupling with the 
recording apparatus. 

Claims 

1. An ink tank comprising: 

a housing detachably mountable on a Ik^uid jet 
recording apparatus, at the same time, being 
capable of retaining liquid directly in the interior 
thereof; 

a supply portion for supplying liquid retained in 
said housing to said recording apparatus; and 
a communication portion with the air outside for 
communicating the interior of sa\6 housing with 
the air outskle, wherein 
said supply portion and said communk^ation 
portion with the air outside are integrally 
formed, and a plate member is provided to 
make the interior of said housing a cbsed 
space t>y being Joined to said housing, and at 
the same time, 
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erroneous instaltalion prevention portions are 
arranged for said plate member to prevent the 
installation on the position other than specif)- 
cally designated for said liquid jet recording 
apparatus. 

2. An ink tank according to Claim 1 , wherein said plate 
member and said housing are both formed by olefin 
resin, and at the same time, the joined portion 
between said plate member and said housing are 
welded. 

3. An ink tank according to Claim 2. wherein said 
housing is manufactured by blow molding, and said 
plate memt»er is manufactured by injection molding. 

4. An ink tank according to Claim 1 . wherein said plate 
member is provided Ibr the surface confronted with 
the bottom face cf said ink tank. 

5. An ink tank according to Ctaim 4, wherein said plate 
member is provided with flat surfiaces having steps, 
and at the same time, saki erroneous installation 
prevention portions are arranged in the portions 
near the bottom face sard flat surfaces, and said 
supply portion and said communication portion with 
the air outside are arranged away from the bottom 
face of said flat surfaces. 

6. An ink tank according to Claim 1. wherein plural 
kinds of said erroneous installation prevention por- 
tions are provided, at the same time, being fonmed 
per kind on a plurality of steps arranged for said 
plate member 

7. An ink tank according to Claim 1 . wherein said erro- 
neous installation prevention portions are provkled 
in the vicinity of one end of said plate member, and 
at the same time, said supply portion is provided in 
the vk;inity of the other end thereof. 

6. An ink tank according to Claim 1 . wherein said erro- 
neous installation prevention portions are provided 
in front of said supply portions In the direction of 
insertion into said liquid jet recording apparatus. 

9. An ink tank according to Claim 1 , wherein said sup- 
ply portion and said communication portion with the 
air outside are extruded on said plate member. 

10. An ink tank according to Claim 1 , wherein said plate 
member is colored in accordance with the cotor of 
liquid contained in the interior of said housing. 



12. A method for manufacturing an ink tank provided 
with a housing detachably mountable on a liquid jet 
recording apparatus, at the same time, being capa- 
ble of retaining liquid directly in the interior thereof; 

5 a supply portion for supplying liquid retained in said 
housing to said recording apparatus; and a commu- 
nication portion with the air outside for communicat- 
ing the interior of said housing with the air outside, 
comprising the following steps of: 

10 

preparing a plat member provided with said 
supply portion and said communication portion 
with the air outside on the same surface, at the 
same time, being provided with erroneous 

15 installation prevention portions for preventing 

the installatbn on the position other than spe- 
cificalty designated for sakI liquid Jet recording 
apparatus, said plate member being joined to 
said housing for making the Interior of said 

20 housing a ck>sed space; 

posittonirig said plate member with respect to 
said housing: 

wekling saU plate member to said housing, 
wherein 

2S said plate member is positioned in two direc- 

tions orthogonal to the joining direction of said 
liquid jet recording apparatus, at the same time 
intersecting each other with respect to said 
housing in said step of positioning. 

30 

13. A method for manufacturing the ink tank according 
to Claim 12. wherein said plate member is provided 
with slits in the vicinity of said erroneous installation 
prevention portkms, and at the same time, the jig for 

35 wekJing said plate member to said housing in saM 
wekling step abuts upon the area on the skle oppo- 
site to said erroneous irrstallation prevention por- 
tions through sakJ slits. 

40 14. A method for manufacturing the ink tank according 
to Claim 12, further comprising the step of filling ink 
in the interior of sakl housing after sak) welding 
step. 

46 15. A method for manufacturing an Ink tank provided 
with a housing detachably mountable on a liquid jet 
recording apparatus, at the same time, being capa- 
ble of retaining liquid directly in the inlerbr thereof; 
a supply portion for supplying liquid retained in said 

so housing to said recording apparatus: and a commu- 
nicatk)n portion with the air outside for communicat- 
ing the interior of said housing with the air outside, 
comprising the following steps of: 



1 1 . An ink tank according to Claim 1 , wherein said plate ss 
member is provided with slits In the vicinity of the 
said erroneous installation preventkm portions. 



preparing an ink tank provided with a plate 
member provided integrally with erroneous 
installation prevention portions for preventing 
the installatk>n on the position other than spo- 
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cifically designated for said liquid jet recording 
apparatus, said supply portion, and said com- 
munication portion with the air outside, at the 
same time, making the interior of said housing 
a closed space by being Joined to said housing; 5 
and 

injecting ink through either one of the commu- 
nication portion with the air outside and the 
supply portion of said ink tank, at the same 
time, exhausting the air in the interior of said 10 
housing from the other portion to the outside of 
said housing. 



IS 



20 



25 



30 



35 



40 



45 



SO 



55 



12 



EP1 013 445A2 




14 



EP1 013 445A2 




EP 1 013 445 A2 




16 



EP1 013 445A2 



FIG. 5A FIG. 5B 
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FIG. 6A 




FIG. 6B 



FIG. 6C 



9a 



9b 14 10c 9c 





18 



EP1 013 445A2 



FIG. 7A 
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FIG. 8A 




20 



EP1 013 445 A2 



FIG. 9A 
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FIG. 10A 
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FIG. 11 B 
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